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The report presented here provides an inventory of reports and conference papers 
produced by the partners of the livestock and grassland modelling theme (LiveM) of the 
Modelling European Agriculture with Climate Change for Food Security (MACSUR) 
knowledge hub. The findings presented illustrate the diverse nature of the multi-
disciplinary LiveM research community, and provide a reference source for those seeking 
to identify and pull out farm-level modelling outputs from the work of MACSUR and its 
partners. The survey of farm-scale outputs from LiveM revealed the interdependent, dual 
role of a knowledge hub: to increase the capacity of modelling to meet stakeholder and 
societal needs under climate change, and to apply that increased capacity to provide new 
understanding and solutions at the policy and (the focus here) farm scale. While capacity 
building work across disciplines is time-consuming, difficult, and to a large extent invisible 
to stakeholders, such work is vital to ensuring that subsequent scientific outcomes reflect 
best practice, and integrated expertise. Long term, sustained funding of network-based 
capacity building activities is highlighted as essential to ensuring that the farm-scale 
modelling work highlighted here can continue to build on ongoing improvements in model 
quality, flexibility and stakeholder relevance. 
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The Modelling European Agriculture with Climate Change for Food Security (MACSUR) 
knowledge hub aims to improve the capacity of agricultural models to predict the impacts 
of climate change on farming and (consequently) on food security, and to evaluate both 
measures aimed at mitigating agricultural greenhouse gas emissions, and strategies for 
adaptation to climate change. Improving the usefulness and quality of models for use by 
stakeholders at policy and farm scale is central to the aims of the project. In this report, 
outcomes from the livestock and grassland modelling theme of MACSUR (LiveM) are 
inventoried and analysed to explore the messages they contain for farm-level stakeholders 
(e.g. farmers, farm-managers, farm advisors). The inventory presented draws on both work 
produced within the project, and research undertaken by partners and presented at 
MACSUR conferences. This scope reflects the role of a knowledge hub in drawing together 
and synthesizing disparate research activities across the academic community, improving 
the capacity of partners to undertaken such activities, and to do so within a network that 
facilitates collaboration and the spread of best practice.  
Method 
 
In order to compile an inventory of the farm-scale relevant outputs of LiveM, the MACSUR 
project website was used to identify and categorise relevant reports and papers 
(http://macsur.eu/index.php/output/products-and-publications). The following products 
were categorised: 
 
- Reports from first and second phase of MACSUR 
- Short papers/abstracts presented at conferences in Sassari 1-3 March 2013, in 
Bilbao 14-16 October 2014 and Potsdam 15-16 June 2016 (extended abstracts from 
the Bilbao and Potsdam conferences were published in special issues of Advances in 
Animal Biosciences: vol 6 issue 1, and vol 7 issue 3) 
- Published position papers  
- Other published full papers acknowledging MACSUR 
 
Authors of reports and papers were contacted and asked to fill in an electronic 
questionnaire (Table 1) designed to draw out the farm-relevant outcomes of their work. 
The questionnaire identified reports/papers with outcomes relevant at the farm scale, 
asked about the themes, animals/systems, geographical focus and type of impacts covered 
by the report/paper, further reports / papers in which the presented ideas had been 
developed since the report/paper was published, and invited authors to describe their 
farm-relevant findings. 
 
Table 1 Questionnaire to categorise products for LiveM in Macsur, question (Q) 1 to 8.  
Q1 Report title, deliverable 
Q2 Does the report contain findings 
 - Specifically relating to farm-scale 
 - Not specific to farm-scale but with potential interest for farm-scale 
 - No findings with any farm scale connection or interest 
Q3 Please give a summary of each farm-relevant finding (max 50 words for each finding). You can 
add more rows if required. 
 - Finding 1....., finding 2 
Q4 Are there any publications related to the information in the report? (please provide reference 
details so we can review them) 
Q5 Which themes best represent the focus of each of your farm-relevant findings? 
 - Mitigation; Adaptation; Modelling; Animal health/disease; Grassland; Milk production of 
cattle; Milk production of other animals; Meat production; Enteric methane production; 
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Review/position paper; Policy ; Farm management; Qualitative aspects of farming; Other 
(please name): 
Q6 Which animals / systems do your findings focus on? 
 - Grassland; Feed crops; Ruminants in general; Dairy cattle; Meat cattle; Bovine in 
general; Goat; Sheep; Poultry; Pigs; Other (please name): 
Q7 What is the geographical focus of your findings? 
 - NW Europe; NE Europe; SW Europe; SE Europe; Africa; America; Asia; Oceania; Not 
region specific; Other (please name): 
Q8 Do your findings provide information related to: 
 - CO2 emissions; CH4 emissions; N2O emissions; Energy use; Nutrients; Water use; 
Policy making; Land use change; Disease management;  Other (please name): 
Results 
 
On the website 17 reports (Table 2), 40 short papers (Table 3), 19 full papers (Table 4) and 
3 position papers (Table 5) related to livestock production were found.  
 
Categorisation of reports and papers 
The reports and papers were categorised using the answers to Q2 (farm scale or not), Q6 
(animal type/system), Q7 geographical focus and Q8 type of impact. 
 
Reports (Table 6a) 
In five reports farm scale findings were identified. In eight reports authors identified only 
‘potentially’ farm-relevant findings, and in four reports no farm-scale outcomes were 
identified.  
In the reports topics were:  
- Grassland (10 reports) 
- Disease management of ruminants, with an emphasis on dairy cattle, and pigs (four 
reports) 
- Climate change in general (one report) 
- Modelling in general (one report) 
- Ruminant GHG emissions (one report) 
The geographical focus was on Europe (15 reports) or not specific (two reports).  
 
Short papers (Table 6b) 
In 18 short papers farm-relevant findings were identified (including one both direct and 
potentially farm scale), in 13 short papers authors identified only ‘potentially farm-
relevant’ findings, and nine short papers no farm-scale findings were identified.  
In the short papers frequent topics were:  
- Grassland (eight short papers) 
- Disease management and/or heat stress of ruminants, with an emphasis on dairy 
cattle, and pigs (12 short papers) 
The geographical focus was in general on Europe (28 short papers), not specific (11) or 
South America (one).  
 
Full papers (Table 6c) 
In seven full papers farm scale findings were included, in four full papers only ‘potentially 
farm-relevant’ findings were identified, and nine full papers identified no farm scale 
findings.  
In the papers frequent topics were:  
- Grassland (seven papers) 
- Heat stress of dairy cattle (four papers) 






Position papers (Table 6d) 
In the position papers, no direct farm scale findings were identified. Instead, the papers 
were aimed at setting the European research agenda for the modelling of ruminant 
systems, grasslands, and animal health and pathogens, under climate change. Their 
purpose was therefore to support the development of modelling capacity to optimise the 
usefulness of modelling to farm and policy level stakeholders facing the challenges of 
climate change, rather than to present findings for stakeholders. The geographical focus of 





Farm scale results 
Farm-scale results described by authors (Table 1, Q3) were analysed and divided into five 
groups:  
1) General, mitigation and adaptation (Table 7) 
2) Animal health (Table 8) 
3) Heat stress of animals (Table 9) 
4) Farm modelling (Table 10) 
5) Indirect farm scale results (Table 11) 
 
The majority of farm scale results were found in papers and reports on animal health and 
disease (including heat stress) in 17 papers and reports. The farm scale results on 
grasslands are limited to four papers and reports. 
 
Table 2 Categorised reports (R) from MACSUR, title and authors, sorted alphabetically by 
surname of first author. 











R4 Model	intercomparison Gianni	Bellocchi,	Renáta	Sándor 
R5 Protocol	for	model	evaluation Gianni	Bellocchi,	Mike	Rivington,	Marco	Acutis 
R6 Results	of	uncalibrated	grassland	model	runs Gianni	Bellocchi,	Shaoxiu	Ma 






R9 Inventory	of	farm-scale	models	within	LiveM Nicholas	Hutchings,	Richard	Kipling 
R10 Appropriate	meta-data	for	modellers Richard	Kipling,	Kairsty	Topp,	Axel	Don 
R11 The	availability	of	carbon	sequestration	data	in	Europe Richard	Kipling,	Kairsty	Topp,	Axel	Don 













R16 Uncertainties	in	climate	change	prediction	and	modelling Susanne	Rolinski,	Eli	Sætnan 






Table 3 Categorised short papers (S) from MACSUR, title and authors, sorted alphabetically 
by surname of first author. 










































































































































































Table 4 Categorised full papers (TF) from MACSUR, title and authors, sorted alphabetically 
by surname of first author. 



























































































Table 5 Categorised full position papers (PF) from project MACSUR, title and authors, 
sorted alphabetically by surname of first author. 








































R1	 	 X	 x	 Ruminants	in	general	 NW	Europe	 Disease	management	
R2	 	 X	 	 Grassland	 NW+SW	Europe,	
Israel	
CO2	emissions,Water	use	
R3	 	 X	 	 Grassland	 NW+SW	Europe,	
Israel	
CO2	emissions,Water	use	
R4	 	 X	 	 Grassland	 NW+SW	Europe,	
Israel	
Modelling	
R5	 	 X	 	 Virtually	any	agricultural	system	 Not	specific	 Modelling	
R6	 	 X	 	 Grassland	 NW+SW	Europe,	
Israel	
CO2	emissions,Water	use	
R7	 	 	 x	 Grassland	 NW+SW	Europe,	
Israel	
Data	collection	
R8	 x	 	 	 Grassland,	ruminants	in	general	 Europe	 Total	GHG	emission,	trade-offs	to	
other	losses	
R9	 	 X	 	 Ruminants	in	general,	pigs	 Europe	 Total	GHG	emission,	farm	
management	
R10	 	 	 x	 Grassland	 Europe	 Meta	data	requirements	for	online	
resource	
R11	 	 	 x	 Grassland	 Europe	 Capacity	building	for	modelling	
R12	 	 	 x	 Grassland	 Europe	 Land	use	change,	Scaling	up,	
generalisation,	data	sources	
R13	x	 	 	 Dairy	cattle,	pigs	 NE+SW	Europe	 Disease	management	
R14	x	 	 	 Dairy	cattle,	pigs	 NE+SW	Europe	 Disease	management	
R15	x	 	 	 Dairy	cattle,	pigs	 NE+SW	Europe	 Disease	management	
R16	 	 X	 	 Grassland	 Not	specific	 GHG	
















S1	 x	 	 	 Dairy	cattle,	grassland	 NW	Europe,	
Europe	
CH4	emissions	




S3	 	 X	 x	 Grassland	 Europe	 Grassland	model	intercomparison	
S4	 	 X	 x	 Grassland	 Europe	 Grassland	response	to	water	
deficiency	
S5	 x	 	 	 Dairy	cattle	 SW	Europe	 CO2/CH4/N2O	emissions,	dairy	farms	
S6	 	 X	 	 Dairy	cattle	 Not	specific	 Consequence	of	replacement	of	
dairy	cows	
S7	 x	 	 	 Dairy	cattle	 SW	Europe,	SE	
Europe	
Heat	stress	of	dairy	cattle	
S8	 x	 	 	 Dairy	cattle,	beef	cattle	 (Central)	Europe	 Economics	
S9	 	 X	 	 Cattle	(indoors)	 Not	specific	 Disease	management,	animal	
welfare,	heat	stress	
S11	 	 X	 	 Stakeholders+researchers	 Europe	 Interaction	stakeholders-
researchers	
S12	 	 	 x	 Mammals	in	general	 Not	specific	 Heat	stress	
S13	 x	 	 	 Beef	cattle	 South	America	 Model	calculations	
S14	 x	 X	 	 Dairy	cattle	 Central	Europe	 Disease	management,	heat	stress	
S15	 x	 	 	 Beef	cattle	 SW	Europe	 Optimization	of	animal	density	in	
future	climate	scenarios	
S16	 	 	 x	 Grassland	 Europe	 Grassland,	adaptation	
S17	 x	 	 	 Dairy	cattle	 Europe	 Disease	management,	heat	stress	
S18	 	 	 x	 Grassland	 SW	Europe	 Regional	scale	grassland	
S19	 x	 	 	 Grassland	 Not	specific	 Modelling	necessary	storage	
capacity	for	roughage	
S20	 x	 	 	 Dairy	cattle	 SW	europe	 Disease	management,	heat	stress	
S21	 x	 	 	 Dairy	cattle	 NW	Europe	 Disease	management,	heat	stress	
S22	 	 X	 	 Dairy	cattle	 World	 Grassland	production,	carbon	
sequestration	
S23	 x	 	 	 Dairy	cattle	 SW	Europe	 GHG	emissions	on	farm	
S24	 	 X	 	 Dairy	cattle,	beef	cattle	 Not	specific	 GHG	emissions	on	farm	
S25	 	 	 x	 Animal	production	in	general	 Europe	 Linking	research	and	stakeholders	
S26	 	 X	 	 Dairy	cattle,	low	inut,	organic	 NW	Europe	 Feeding	value	
S27	 x	 	 	 Sheep	 SW	Europe	 GHG	emission	sheep	farm	
S28	 	 X	 	 Mammals	in	general	 Not	specific	 GHG	emission	and	animal	welfare	
S29	 x	 	 	 Dairy	cattle	 NW	Europe	 Heat	stress	and	milk	production	
S30	 x	 	 	 Dairy	cattle	 SW	Europe	 Heat	stress	and	mortality	
S31	 x	 	 	 Dairy	cattle,	suckler	cows	 Europe	 Modelling	Heat	stress	and	milk	
production	
S32	 x	 	 	 Dairy	cattle	 SW	Europe	 Modelling	Heat	stress	and	milk	
production	
S33	 	 	 	 Dairy	cattle	 NW	Europe	 Modelling	disease	
S34	 	 X	 	 Dairy	cattle	 SW	Europe	 Modelling	dairy	farm	
S35	 	 X	 	 Ruminants	 Not	specific	 Modelling	parasite	pressure	











S37	 	 	 x	 Grassland	 Not	specific	 Grassland	modelling	
S38	 	 X	 	 Goat,	dairy	 SW	Europe	 Modelling	goat	diets	in	LCA	
S39	 	 	 x	 Grassland	 Europe	 Modelling	grassland,	calibration	
S40	 	 	 x	 Not	specific	 Not	specific	 Modelling	as	activity	for	researchers	
 

















x	 Grassland	 SW	Europe	 Grassland	modelling	
TF3	
	 	
x	 Not	specific	 Not	specific	 Farm	system	modelling	
TF4	
	 	
x	 Grassland	 Europe	 Grassland	modelling	
TF5	
	 	
x	 Grassland	 Europe	 Grassland	modelling	
TF6	
	 	











































x	 Not	specific	 Not	specific	 System	modelling,	economy	
TF20	 	 X	 	 Grassland	 NW	Europe	 Grassland	
 
 
Table 6d Categorised position papers (PF) from MACSUR, answers to questions 2, 6, 7 and 










PF1	 	 	 x	 Grassland	 Not	specific	 Modelling	
PF2	 	 	 x	 Ruminant	 Not	specific	 Modelling	





















































































































Table 9 Farm scale results in reports and papers from project MACSUR: Animal heat stress
		nr	 Theme	 Q3	summary	farm	relevant	
















































































































































































The inventory of farm-scale relevant outcomes of the livestock and grassland modelling 
theme of LiveM presented here, provides an overview of the diverse topics, systems and 
geographical areas in which LiveM partners work, and signposts those activities of most 
relevance to farmers and farm advisors. The inventory highlights the dual (and 
interdependent) roles of the MACSUR knowledge hub, to increase the capacity of modelling 
to meet stakeholder and societal needs under climate change, and to apply that increased 
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capacity to provide new understanding and solutions at the policy and (the focus here) 
farm scales. While capacity building work across disciplines is time-consuming and 
difficult, and to a large extent invisible to stakeholders, such work is vital to ensuring that 
subsequent scientific outcomes with direct impacts on the real world reflect best practice, 
and integrated expertise. LiveM has brought together a diverse, multi-disciplinary 
community of modellers and experimental researchers from across Europe, many of whom 
had little previous contact or knowledge of the research being undertaken in the other 
fields and regions represented in the consortium. As a result, position papers and many of 
the analysed reports focus on essential capacity building, which (if sustained and funded 
over time) can be expected to i) yield long term improvements in the production of policy 
and farm ready modelling outputs, and ii) to increase the resilience and flexibility of the 
livestock and grassland modelling community in Europe to address the needs of 
stakeholders under climate change. The current report highlights the ongoing contributions 
of livestock and grassland modellers and researchers in LiveM to improving the adaptability 
of European livestock production systems, reducing their GHG emissions and providing risk 
assessments of future change through work at the farm-scale. A future challenge will be to 
ensure that the understanding gained at this scale is more effectively applied to improve 
larger scale modelling for policymakers, and that understanding of larger scale climatic, 
political, social and economic change can be more effectively translated into information 

















Links to reports and papers 
nr	 LINK	
R1	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.1/13		
R2	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L2.1.2/pdf_2		
R3	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L2.1.1/29		
R4	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L2.4/162		
R5	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L2.2/59		
R6	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L2.3/60		
R7	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.3/20		
R8	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L3.3/166		
R9	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L3.1/258		
R10	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.4.1/65		
R11	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.4.2/90		
R12	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.3.1/11		
R13	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.2.1/14		
R14	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.2.3/93		
R15	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.2.2/91		
R16	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L1.5/12		
R17	 http://ojs.macsur.eu/index.php/Reports/article/view/D-L4.2/94		
R18	 http://ojs.macsur.eu/index.php/Reports/article/view/L2.3-D1/pdf	
S1	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/effects-of-roughage-characteristics-on-enteric-methane-
emission-in-dairy-cows/529476C542E73824D0C75E1AF324BD03		
S2	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/endemic-sheep-and-cattle-diseases-and-greenhouse-gas-
emissions/CB3896F81E3D3FF362B9637AF4E3216D		
S3	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/c-and-n-models-intercomparison-benchmark-and-ensemble-
model-estimates-for-grassland-
production/721FAD75215B8AD406D4B396DAB3B4F9		
S4	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/assessing-dairy-farm-sustainability-using-wholefarm-
modelling-and-life-cycle-analysis/D0EE42BD8C248FF2960284A625DD911A		
S5	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/assessing-dairy-farm-sustainability-using-wholefarm-
modelling-and-life-cycle-analysis/D0EE42BD8C248FF2960284A625DD911A		
S6	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/lifetime-nitrogen-use-efficiency-of-dairy-cattle-model-
description-and-sensitivity-analysis/F085CC65F808FDE1408C8FCD2D03238B		
S7	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/heat-stress-effects-in-milk-yield-and-milk-traits-at-farm-
scale/A5FC078A1DA8E9563C57F25C7205FF8A		
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S8	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/an-indexbased-production-costs-system-to-evaluate-costs-of-
adaptation-and-mitigation-in-dairy-and-cattle-
farming/5A1DB486B43D110EE1BF160E5C6BAC47		
S9	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/integrated-modelling-to-assess-optimisation-potentials-for-
cattle-housing-climate/FD4E8EEFE59AB9841DA7E15FC89B8E74		
S11	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/stakeholder-engagement-and-the-perceptions-of-researchers-
how-agricultural-modellers-view-challenges-to-
communication/F8539A833EE4CBDD0A6C2CC1D8B85CB0		
S12	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/modelling-heat-stress-on-livestock-how-can-we-reach-
longterm-and-global-coverage/AA195CAE10E27CAA78F5324C9ED59656		
S13	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/simulation-of-enteric-methane-emissions-from-individual-
beef-cattle-in-tropical-pastures-of-improving-quality-a-case-study-with-the-model-
ruminant/F75238B5956DF1C85FA7BE5CAD34CB33		
S14	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/heat-stress-impacts-on-cows-in-a-case-study-landscape-
measured-by-an-integrated-modelling-
framework/755A79377F2E27D212E08DAD435CF4B7		
S15	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/exploring-grassbased-beef-production-under-climate-change-
by-integration-of-grass-and-cattle-growth-
models/D560B3E3704A0CB8C7F2AA12B62E3212		
S16	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/modelling-responses-of-forages-to-climate-change-with-a-
focus-on-nutritive-value/DC41AFD9952F1CBD251EB253BD4D0071		
S17	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/effect-of-season-month-and-temperature-humidity-index-on-
the-occurrence-of-clinical-mastitis-in-dairy-
heifers/012FFB1D672F44ABB6E57D17B21808B1		
S18	 http://ojs.macsur.eu/index.php/Reports/article/view/SP3-6/51		
S19	 http://ojs.macsur.eu/index.php/Reports/article/view/SP3-11/58		
S20	 http://ojs.macsur.eu/index.php/Reports/article/view/SP3-3/47		
S21	 http://ojs.macsur.eu/index.php/Reports/article/view/SP3-1/45		
S22	 https://www.cambridge.org/core/services/aop-cambridge-
core/content/view/9C74832649885EF8078270DAA8DED739/S2040470014000521
a.pdf/pasture-harvest-carbon-sequestration-and-feeding-potentials-under-
different-grazing-intensities.pdf				
S23	 https://www.cambridge.org/core/services/aop-cambridge-
core/content/view/B37EAB4600EF207C4F63DFEC7326BC92/S2040470014000533
a.pdf/further-effects-of-forage-on-greenhouse-gases-estimated-by-dairycant-for-
dairy-farms.pdf		
  
20 
S24	 https://www.cambridge.org/core/journals/advances-in-animal-
biosciences/article/div-classtitlea-systems-life-cycle-assessment-approach-to-
modelling-the-impact-of-improvements-in-cattle-health-on-greenhouse-gas-
emissionsdiv/DB2F5DDAB55E8A18F704E07990DE0218		
S25	 DOI:	https://doi.org/10.1017/S2040470014000375		
S26	 DOI:	https://doi.org/10.1017/S2040470014000387		
S27	 DOI:	https://doi.org/10.1017/S2040470014000399		
S28	 DOI:	https://doi.org/10.1017/S2040470014000405		
S29	 DOI:	https://doi.org/10.1017/S2040470014000417		
S30	 DOI:	https://doi.org/10.1017/S2040470014000429		
S31	 DOI:	https://doi.org/10.1017/S2040470014000430		
S32	 DOI:	https://doi.org/10.1017/S2040470014000442		
S33	 DOI:	https://doi.org/10.1017/S2040470014000454		
S34	 DOI:	https://doi.org/10.1017/S2040470014000466		
S35	 DOI:	https://doi.org/10.1017/S204047001400048X		
S36	 DOI:	https://doi.org/10.1017/S2040470014000491		
S37	 DOI:	https://doi.org/10.1017/S2040470014000508		
S38	 DOI:	https://doi.org/10.1017/S204047001400051X		
S39	 DOI:	https://doi.org/10.1017/S2040470014000545		
S40	 DOI:	https://doi.org/10.1017/S2040470014000557		
PF1	 http://www.sciencedirect.com/science/article/pii/S0048969716310750		
PF2	 http://www.sciencedirect.com/science/article/pii/S0308521X16301287		
PF3	 http://www.sciencedirect.com/science/article/pii/S001393511630319X		
TF1	 http://www.sciencedirect.com/science/article/pii/S1574954115001703			
TF2	 http://www.sciencedirect.com/science/article/pii/S1161030116301204		
TF3	 https://link.springer.com/article/10.1007%2Fs13593-014-0271-0		
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